by a factor of two; and that for a given cost, weight, and
capability, reliability can be increased by a factor of
two.

The Navy and Marine Corps followed this law in their
efforts to improve system reliability and maintainability
on the F/A-18 strike fighter. Concerned about the low
in-commission rates of carrier-based aircraft and the
high manpower levels required to support them, the
Navy targeted the reversal of this trend as a primary ob-
jective when it initiated the F/A-18 development pro-
gram. The service introduced a specific, incentive-based

reliability and maintainability objectives?

Consider these data from official Navy reports cover-
ing the period June 1981-May 1982: the F-4J's rate of
mean-flight-hours-between-failures was 0.9, the A-7E's
1.3, the F-18's 1.8 (and the latter was still in its early
demonstration and test phase). Moreover, the F-18 is
currently well on its way toward achieving more than
3.0 hours at maturity. The F-4J's direct maintenance-
man-hours-per-flight-hour for this period were 30.9, the
A-7E's 18.8, the F-18's only 10.3. Again, further im-
provements for the F-18 are expected over time.

// reliability and maintainability are to receive equal consideration
up front, as everyone agrees they should, government and industry
must together accept responsibility for establishing the pertinent
facts and trade-offs for each particular system.

reliability and maintainability program to help achieve
results.

The F/A-18 program is an outstanding example of
users and producers working together to do things dif-
ferently. In my experience, it was the first program for
which a military service and its contractors agreed to
establish reliability and maintainability as parameters
equal to performance in the design process. What was
needed, they determined, was an organized effort, with
up-front money, to develop and test new subsystems at
the bench level, the subassembly level, and the final
assembly level.

General Electric*s F404-400 engine is an excellent ex-
ample of the success of this effort to greatly improve the
aircraft's reliability. From the outset, engineers de-
signed the F404 for mission reliability and ease of main-
tenance; thus it has fewer parts than any other current
fighter engine. For example, in comparison to the J-79
engine, which is in the same thrust class, it has 7,700
fewer parts and weighs little more than half as much. As
a result, the F404, which is more than twice as reliable,
requires a third less maintenance than the J-79.

Other subsystems that are more reliable, such as avi-
onics and electronics, also corroborate Puckett's Law.
The radar, for example, has 8,000 fewer parts than that
of the Navy's F-4J, yet it is capable of much higher per-
formance and more complex operations. The F-18's
avionics junction temperatures are 10 degrees centigrade
cooler than NASA specifications for manned spacecraft
and 25 degrees centigrade cooler than permissible mili-
tary specifications; the result is a great reduction in the
heat-induced degradation of reliability.

How well have these exemplary initiatives and other
measures succeeded in achieving the F-18's demanding
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Northrop sought similar advances in reliability in its
own F-20 Tigershark, which is company-financed and
intended for foreign military sales. Thus far, based on
more than 300 flights, the F-20's initial mission reli-
ability rate is more than 98 percent and maintenance ex-
penditures are only half as great as the specified design
requirement.

In addition, Northrop has secured firm contractual
commitments to reliability from its component sup-
pliers. The subcontract for the F-20's mission com-
puter, for example, calls for an operational mean-time-
between-failure rate of 2,100 hours. The head-up
display, which allows the pilot to peer from the cockpit
while simultaneously viewing flight and weapons infor-
mation on a transparent panel, has a mean-time-
between-failure guarantee of 3,600 hours. The mean-
time-between-failure commitments for the radar
displays and the inertial navigation set are 4,000 and
2,000 hours, respectively.

The radar is an especially interesting case. Herb
Kindl, General Manager of General Electric's Aircraft
Equipment Division, testified to the truth of Puckett's
Law at the unveiling of the F-20's radar in late 1982
when he said, "Not quite 20 years ago, G.E. developed
the F-lll attack radar. From a functional standpoint,
the F-lll radar contained about 2,500 active elements.
The F-20 contains over 15 million active elements, or an
increase in functionality of 6,000 times. If we had to
produce the performance of the F-20 radar with 1965
technology, it would require 500 boxes instead of seven.
It would weigh 25,000 pounds instead of 270. It would
consume 300,000 watts of power instead of 300. And
the resulting radar would only have a mean-time-
between-failure of 52 minutes instead of the 200 hours

1583nt, he was commander of 15th Air
